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E. |. bu PonT DE NEMOURS & COMPANY | / (;.
INGORPORATED

WILMINGTON 98, DELAWARE

PURCHASING DEFPARTMENT |

October 16, 1961

Mr. Iyall Johnson (4 ' ' AJE:

ChieggLicenlinz Brsécg : . 57399

U, 8. Atomic Energy Commission & 2 70'(-5’-5

Washington 25, D, C, ‘ /ﬁ,{/r’ €§
)va"’7fdr/ Y iade

Dear Sir: frecaatt ]

of the Code of Federal Regulations, Title 10 Atomic Energy, Chapter 1

Part 40, the Du Pont Company desires a specific license for ita Newpor
Plant located at Newport, Delaware, authorizing the use of Thorium
Salts as described in subsequent paragraphs.

—onn . Dispersion Modified Metals
General
Material Req 'uesegg .

Thorium salts, including Thorium Nitrats an
Thorium Oxalate, ‘ ,

Quantity
A maximum of 1,000 pounds per year Thorium content.

Welight g

33 to ILSS Thorium in Thorium Nitrate and 45 to 56%
Thorium in Thorium Oxalate, depending on the degree
of water of orystallisation, : -

‘ mp—g ?.
Pursuant to the Atomic Energy Act of 1954 and Section 40,21 \
t [

Form
Crystals
| 44ty on Hend D
: 360 pounds of Thorium total, but not exceeding the ’
)/  Tollowing in each category: AR32138
S 1 o g
- . Raw Material « 150 1lbs, of Thorium as & Thorium Salt
—? Processing Bquipment - 20 1bs, of Thorium
Y § Sub-finished Products (Temporary Storags) = 50 1bs,
/ : of Thorium

Products =~ 150 lbs, of Thorium
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Intended Use

Dispersions of Thorium Oxide in metal,

Facilities

The proceasing operation will be carried out in an area
which is used only for this work, The area 18 about 25' x 40', It is
part of a brick bullding having a concrete ground floor. The area has
several working levels. Inltially, we will use only the ground level
and the first elevated level. The latter will have steel flooring with
gloor drains and splash panels, so installed that the area can be hosed

own. :

rose The operation which is being ingtalled in this area is veing
transferred from the du Pont Experimental Station where 1t has been al
active during the past year. Ve have measured the radiation exposure
of the men on the job at the 8tation, and find that the annuel dosage is
less than 0.5 rem. For thia reason, we propose to operate the area at
Newport as an unrestricted area., If we find that exposure for any
employee begins to approsch 0.5 rem/year, then ws will restrict the area,

Except for Thorium-containing products in transit, and small
quantitlies of samples used in laboratory analyses, all raw materials and
Thorium-containing products will be stored in locked cabinets.

Vented Avea |
The building will contain a general heating and ventilating

system., Total intake will be approximately 9000 ocu.ft./min,, which repre-
sents an average of about 20 changes per hour in the bullding.

Storage

Locked cabinets will be provided for holding closed containers
of raw materials, sami-finished, and finished products, '

uipment |
Sguimmant AR321385

Processing ! .- ___ o . |
. _The processing equipment installed in the bullding will be tanks

for 4dissolving,, mixing and reacting the Thorium salt with metal salts, a
plate and frame filter press, a calcining. oven,-#--combination drying and
caleining oven for mixed precipitates, grinding equipments and a ocontrolled
atmosphere furnace. In addltion, other Iaborutvry-type equipment will be
employed. Appendix A provides information on the use of this equipment,



3
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Hood

A hood will be installed s¢ that the calcined Thorium Oxide
can be transferred manually wlthout expoaing the operator to a local
concentration of dust, Air passage through this hood will be about 2000
eu,ft./min, The caloining furnace will de installed in another hood, The
total quantities of alr passing through this latter hood will be approxi-
mately 1000 cu.rft,/uin,

The Thoria powder being transferred has the following screen
analysis:

Greater than 20 mesh - 0.85%
2 - 40 mesh - 705’
° - 60 m°8h - 202’
60 « 100 mesh - 1,8%
100 - 200 mesh - 60,494 )
200 = 32U mesh - 20.8%
poan ‘ Iess than 325 mesh - 6,56

This material is transferred to a vessel where it ocan be mixed
wigg w:cer and subsequent operations are performed with 2 wet, non-dusting
product, ' ' ‘

The vents from the hood will be discharged to the atmosphere
approximately 80 fee ove the ground. Preaent experience indicatea that
less than 1 micrddiria of Thorium will be lost per day from this point,
and this quantity will be sufficiently diluted with vented air that air
filtera are not expected to be requived. Howevar, the air in the ducts
leaving each hood will he minitored.-for particulate matter, and if extensive

soncentrations are encount American air filter, type A (59.97% less
than 0.3 miecron) or its equivalent will be installsdy” | = .
Q!:! .BE ' ’ : i ) ‘e 1. - B
None required, g

Pilters

All mother liquors before being discarded will he processed
through either a plate and frame filter press, or a Nutsche filter, after
first being treated to precipitate sxcess quantities of Thorium, See also
above considerations for using filter on hood vent,

Respirator Protection : |
- AR3zLaes @
The operations will not require the use of respirstols,
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Storage Containers

DPried and finished and semi-finished products will be stored
- metal containers (pint, quart, gallon, and 5 gallon paint cans), Raw
materials (Thorium salt) will be stored in containhers received from the
vendor, Samples contalining 5 or less microcuries of Thorium may be
retained for analytical purposes in closed glass bottles,

Handling

All raw materials and products in containers will be moved
manually. Normally, all Thorium containing materials will be handled
without direct body contact, Exceptlon will be laboratory samples which
-.va been consolidated to dense forms.

' Ingtrumnntu -
' Beta and Monitorin

Nuclear Measurements Corporation Geiger Counter, (8-3L
or equivalent will be employed. . ‘

Alpha Particulate Matter

Particulate matter emitting alpha particles will be counted
by Nuclear Measurements Corp. Proporticnal Counter, PC=3A, or equivalent.

Neutrons
None required.

Al TS

" Bight samplers will be employed to monitor the air continuously
at various points, including: at working level, in front of hood; at working
level near the center of operations in the room; and in exhgust from the hood.
Samplers will consist of Gelman filter, holder No. 1200-A, using 2" Gelman
Glass Filter Paper, type E or equivalent, Air at the rate of 1,0 cublc feet
per minute will be drawn through each filter, using a Bell and Gossett alr ~
pump, number SYC 18-1, or equivalent, :

AR32138

. Scaler .
The alpha counting instrument above insludes & momzers - -

Pluorimeters

| ) The Thorium content of the final products and intermediate
products wi}% be established by X-ray fluoresoence, using & Fhillips ORC-

G V samee
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Administrative Procedurs

Initial operation of the process faclilitles will be done by
engineers and laborsatory assistants, The normal complement will be 2 to
4 persons per shift. Initially, only one shift operation per day is
anticipated, but facilities will accommodate 24 hr, per day operation,
Personnel to be involved have had laboratory experience in handling bhoth
hazardous chemicals, and the engineers have had experience in handling
lahoratory quantlities of Thorium,

Standard operating procedures and safety considersations will
be written for the use of each of the major pleces of equipment, and each
person in the area will be tralned to use and follow the procedures. A
written operating log wlll be kept.

Supervision of the entire operation will be by taschnically
trained personnel., All changes in coperation, safety procedures, and
written procedures must recelve their . approval, . , R
‘Radiation Protection ‘

Because the Thorium will normally be handled in lots of 10 lbs,
or less, special protection facilities will not be required for the shipplng,
handling, and processing of the product, (Part 20.20 3f,)

Radiation Survey Procedures
Radiation levels
Will be monitored .with a Geiger counter,

Gontwatim ' ﬁw?u.t v ety

Will be checked by the ué of & Geiger counter, and/or a wipe
taest, using a PC-3 proportional counter. '

188
Sees section ¢n air samplers, under Instruments,

Effluents = ..5.: -

Alr effluchtl;- see alr samplers under Instruments, Thoria
content of precipitates and mother liquors will be established by assay c'
process (X-ray and wet chemical for each step). _
| |  AR321388
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Ieak Testing
Visual inspection of equipment,

Personnel Monitoring )
Pilm Badges

Film badges will be issued to each worker assigned to the
area. The films will be processed on a once-per-week and once every three
months basis, using Tracerlabs! film badge service or equivalent,

Dosimsters
None will be required,

. © " Urine Analysie
Will be done for Thorium once per year,

Waste Disposal ' | :
Bstimated Guantity | T
500 1bs. per year. ' |
Methods ,

: Two general methods of waste disposal will be employed; burial
and discharge to plant sewasge and water effluent streanms, -
A1l solid or hemi-solid Thorium contalning materials will be
accumilated, stored, and periodically buried, Burial will be in the plant 4
dump, located ramotely at the far end of the plant, - ‘ o
" A1l sclutions containing Thorium will be normally treated co
chemically to precipitate as much of the Thorium &s possible before dis- C»
carding them, The resulting solutions will be emptied into the sewsr on ;ﬁ;»
the plant., The resulting concentration of Thorium in these discarded -
solutions will be below detectable limits, and several ovders of nasnitudg}
below those specified by AEC regulations, FPart 20.' ' <t

‘ ' Spills will normally be picked up and discarded a:l.ong with other

golids, and the floor of the bulld will normally be washed down from
time to time to remove trace quantities of material, and tAfpS {135 so
be discharged into the pl;mt‘ effluent, S '

‘ Iess than 2 millicuries per day (18 grams) of Thorium are expected
to be vented into the atmosphere rggm these facilities, All ventings will
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Laboratory analytical samples will also be buried,
Iraining and Experience Avallable

See sections on adminlstrative procedures,

: The Newport plant personnel are used to safety hazards of the
type encountered with Thorium, for example. The plant has had many years
of experience in complex shemical handling, inecluding producing titanium
from titanium chloride, '

Appendix A gives the detalls of ocur process, This is submitted
. as an Appendix so that it can be maintalned as confidentisl, sinoce:

1) Public inspection does not seem to be required in the public
interest, since the potential safety hazards have been fully covered.

e 2) The du Pont Company has gone to considerable expense in .. .-
deg;ioi:ins this process, and we are not yet in a position to disclose it .
publliely.

The du pont Company fully appreclates that anyone recelving
materials made as authorized by any license granted would be required to
conform to the appropriate PFederal Regulations governing source materials,

The potential for this use is approximately 500,000 pounds per
year. ¥We will request an amendmant when quantities in excess of 1000 pounds
per year are required,

. . \ : ‘
//¥ 5&2& operation is similer to the one at cur Belle Works, Ilce
87covers the work st Belle, letter to you dated December 23,
supplied information for this installation, It is expected that the
being done at Belle will eventually be tranaferred to Newport, Th~
License would be no longer required. When this change is to be r
will be advised and the changes, if any, required to the Newpor’
will be requested.

Columbium Extraction

At our Newport plant, we have in progress a
columbium from its ores, In this program we work wi’
very low levels of Thorium, During the processing
is concentrated. In this work, we have been ope-
expirstion date May 31, 1964,

We expect to continue with this p. AR321 390.
Thorium will be buried, along with wastes fre
metal progranm,
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E. |. ou Pont DE NEMOuRs & COMPANY
INDOAPORATES
WILMINGTON 98, DELAWARE

PURCHABING DEPARTMIENT

Mr, Donald A. Nussbaumer, Chief ; 3
Source and Special Nuclear Materials Rranch » X
Division of Materials liacensing el &
United States Atomic Energy Commission tm = =
Washington, D, C, - 20545 N g
Attention: Mr, Robert L, Layfield ,_._ z 3
Refs 40-6664 - License STB-489, As Amended i
Dear 8ir: Filo ooy -on e

Submitted herewith is application 4in quadruplicate for
renewal of License STB~489, expiring November 30, 1964,

. e . Your attention is directed to %?ndu B which involves data
of & confidential nature. We reques® that it 8ld from public . wwwwwr
inspection under the same conditions which now apply to %Endix A of our
Qstober 16, 1961 letter; Supplement I, transmitted with Gur August 7, 1962
letter and Supplement II, transmitted with our Ootober 4, 1963 letter, as

provided in Seotion 2,790, 10CFR2, "Rules of Practice". We reiterate our
ressons as follows: ‘

1, Public :.nspdetion doss not seem to be required in the
1blic interast, since the potential safety hazards

ve bean fully covered, |
2, Disclosurs to the public of the proprietary information

contained in e;u ndix B would be detrimental to the
Du ‘Pﬁnt:_c (]

3. - The Du Pont Company has gone to considerable expense in
- developing this prgaou, and we are not yet in & position

to disclose it publiely.

If any additionsl information or clarification is required for
approval of this request for renewal, pleass advise as soon as possible.

AR32139]

Very truly yours,
‘ , _, . ¢, H, aILPTN
| - AUXILIARY SERVICES
- SERVICRS DIVISION 93|
CHO smPd | dagendie <8’ o QMN%E h
Attachments  SEI SIPATTE pninznfen iUTIRAL WITHHELD 57ty

I ACCCALALZE WITH SEGVICN 2,790 of PART 2
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gl . UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE
Pursuant to the regulations in Title 10, Code of Federal ngulntiom, Chapter 1, Part 40, appliutio

made for a license to recelve, possess, use, transfer, deliver or import into the United

for the activity or activities described.

States, source material

V“

«®

1. (Cheak ona) T NAME OF APPLIGANT -

No.
@ (¢) Renewal of Licenss No. M
0 (d) Previous License No.

, wnmtngtong Delavare 19898
4. STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL 3K POESERSR0 QAR U

B, I, nt.ltll Pont de Nemours & Co., Inc., nsmntl Dapartment, New::or‘c,

O (a) New license . . . — - o
O (&) Amendment to License : %%WMM

9. (&) IF APPI.D&AN? 18 AN )NSW'&AL« STATE

QITIZENSHIP

() AOC

2. STATE THE TYPE O CHEMICAL PORM OR FORMS.
POSSELS, USE. OR MMR UNDER THR LICENSE

(a) TYPR (b) CHEMICAL, FORM

cho:mu Industry -
RINE PUR OR WNICH BOURCE MATERIAL WILL 3R USED

AND @QUANTI
PHYSICAL FORM (Tneludin
© % e TAS ¢

Production of dispersion modified metals and associated research,

S IMAErLIRAL URANIUM L - - ¢ sl .n.uuulllun.\... L L L ST PR P P P PRIRT.

=

URANIUM DEPLETED IN
THE U-238 {SOTOPE

THORIUM (ISQTOPE)

000 J.bl.

.. Dm ll ECHEM l MITM.LU“IQAI-‘

See suppléméntal shééts

i
.n .3,'..;‘)'..- - J" -\' . ,r ’A -

See mlmm sheetsn

H= mll‘ﬂ-ll M’iﬂ‘l‘

m
Sse mlmm sheats

ES WHICH Wil BR

Ses supplementsl sheets

MAXIMUM TOTAL GUANT RGE MATERIAL YOU Wikl HAVE ON HAN

LISED. t GATIN lgl MATIR‘i*A.L INVQILV
m ALUA rﬁs‘ﬁ"h gﬂ ATION HAZARDS ASSOGIAT

RET H
o m ﬂu T THE %n LI8
the W

b
(2]
1]
ghas 07 a
30 .
;‘"H:-"m N f-a
e a
:‘LA ?g‘ Q
[irha-Tos]
= 4
LYN AND MINIM A PROSY
e SPRRAT mm’i‘m NG g‘l'.:;1
tpgacnse(d) f sael L

BRATING

procssuing, ar ARRE W

=2 MATER

u‘AND FROVIDING

R LT & FHL s

AR321392 °
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T | ' L Wlonel Nil—sles —
' e Gy
8. Soures Material
{a) Dype: Thorium natural

NOTE: All subsequent weighta are quoted ir terns
of sontained thorium.

(9,0,4) Thorium nitrate, contaiaing 33 ke 469
thorium (Qepending on tae amount of water
of erystallization), 1,900 pounis meximun.,

Thorium oxalate, containing 45 to 569
thorium {dependirg on the amount of waier
of eryatalligation), 1,300 pounds meximum.

Sub.finished products (temporary storage),

2,000 pounds maximum, (See Appsndix B
for degoription.)

Disgpersion.modified matals, containing
0,01.20% thorium, 2,000 pounds maximum.

LS eY T Maxdman total quantity of seurce material on hand 8% ..
: any oxe tize: 5,000 pounds, °

S. A,B,C,D (See Appendix B) ,

E. S'bo_!.m

This item is covered umisr Itens 1 and 2,
C. R. Whitcombe to D. A, Nussbrumer, dated @
October 4, 1963,

10. The minimum techalcal qualificaticns roguired. for the
'son responsitls for the radiation salety program arat

(&) & bachelor's degree in chemiatry, phyeleg or chemiosal

unf;uaar from an accredited college or university,

(b} completion of the formal sourse 18afe Handling

of Badioisotopes” sonducted by the Du Pont Engineering

Departnent, or eqitivalent formal instrustion,

The minimum technical qualifications Tequired for direct
supervisory persondel ars: (a) two years of aollege
' training in chenmistry or the equivalent, and(h) eon.the.
o - -Job tral » 1nclud1n€ familiarity with all parts of
‘ ' e area gafety regulations, the raliation safety portious
- ’ of which 2’nphuue the job requiremente for safe oparation
and oompliance with 10CFR20. | . AR321393

.,
I' ’.
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Tleamew -

(a) Trecerlab film vadges ore used. Thess bedges have
& minimum senslilvity of 30 nmrem beta ond :trem
EARIA .

liclzar Messursments Corporetlion heta.gamms suyvey
neter, Medel 455-3L, or equivalent is used to
monitor restricted areas and ad joining unvestrioted
areas to be sure that radiatlon levels dc not ax-
cesd permissible limits, A survey neter 13 2lsc
used to establish the heta.gorme redlation levels
et the surfacss of coutainers filled with nroduct,
80 that the containers can be narked in compliance
with AE( and ICC regulations,

dirvorne thorium is monitored in appropriate
locations by drawing air at lmown rates through
Gelman filters, Holder No, 120C.A, using 2" :
diameter Gelman filter vaper, 1 E or eguivalaent.
Alr is drawm by 1.0 ofm Bell & Cossett aly pumps,
Model SYS 18.1 or equivalent,

. Smear samples. and elz.filtex .semdles. are countad
for alpha radiation using Nuclear Measurements
Corporation windowless proportional counter, Model
PC~3A, or equivalent with gcaler.

{b) Film badges ars processed by Tracerlad, a division
of Laveratory for Electronics, Ins., or by some
other reputabls commercial laboratory which
specializes in this type of work.

T™s beta.gamms survey metaers are calibreted weekly
. againat sell.containsd uranium standards,

The windowless alpha-counters snd scalers ars
- oalibreated monthly againast a purohssed itwo.
~digensional, alpha-emitting standard,

s 'The rate of flow through eash duat filter i3

- oalivrated weekly by 1nsert1n%;a Celman rotameter,

. calibreted in liters psr minute, in the lins
during actual operation,

(¢) The small.scsle experimental Dispersion.Modified
Metals semiworks area is the same as it was as
as snended b,":if”"{"”g:nm“m 3‘»"3 5 the ether
as s m 1.
from R. J« Gorman Jr: Je Co D.ilnny, dated _
July 20, 1962, (oncial reference is made, in our
license application dated October 16, 19615@
subgheadl titled Facilities, Vented
Hood, and the "Amandment to Appendix A,"

B
“‘“ |

' " - | AR32139Y
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11. (o) - dontid,

12,

TrVemae .

{a)

(%)

(o)

- Standards which. pravwail. th

‘supervision nust be noti

fated XNovembar 20. 1981.) An additional 1203 cofn
veatilating dlover has seen ingtallad in the area,
bringing the total ventilation %o 19,200 c¢fn, ia
gddition to the fasility desspribed in the Neverber
20, 1961 "spendment to Apnendix A.*

Supporting researenr ccubinuseg to be performed in
laboratorices, with smell samples, ag describad in
Item 3, peragreph 3, of the letiter ITrom o, J,
Jorman, Jr. fo J. O. Deleney, dated July 20, 1962,

For further information sea Appendix B,

In all of the process, thers are no unusual
nazards, (A s3ingle exception is covered in
Aprendix B,) lMaterlels of constructlon are non
flamnable. In general, we cperste in harmony with
well-known, stringent, safely ant firs orciaction
‘ t.she. Du Pant,
Company and are rizldly enforced thiough line
supervision, 28 well ag by periodic survays erd
on«the.spot inapectliona by the Company?s ceniral
Safety and Fire Protection Division.

A muming inventory of all gource meterial is
maintained, It ie checked and sertified monthly
»y the Radiation Protection Officer,

The most likely accident is a spill. If a spill
e over 100 g. ThOy (S0 %. Th) oocours, area

ied so that proper
cleanng - Terified by smear to:taa in agsured.

If,vil,ﬁ@l'aust oseours, the building ls evacuateld

- until- the ventilating systen elears the alw,

-In the ease of major fire, in whioh the plant
fire brigade is called, area personnel advige the

fire brigads, All reactive gzas flows and all
electrie power to the bullding ars cut off., All
gorcans antering the area during a fire must wear
ir.Pak masks or equivalent, as protestion
against inhalation of thorium.bearing dust.

- This i3 the mhin‘pamt of our

1 VIV AN

: « B ‘ date ha
shown ;ountia% ,,;{2;“1,‘,‘33.’;%. Poach AR321395

10CFR20%s .BCG levels) as the only iological
hagard of this operation. Dust samples aze col-
leated continuously in all areAg, read for
permauent alphs-count rate daily in restricted



12, (5} - Contt4,

areas and weckly in rresiriotad areds, Thias
senpling 12 done in all srsas wners ¢y, theriated
material is hendled, azecent the small laboraiory
neods, and ircluding all points wihens dusi can be
2 ectad from our asea. 2 tohtal of fifveen duszt
gamplers are now in use; this number mey vary
gLigntly fron tize to time as our experience
dictates, o as a teaporany axperimental unit is
wullt or dismentled.

Film Badgpes . Film badgess ars uged fot all para
sonnsl agaigned to and working regularly in areas
where thorium compounds are uged in the production
or storage of dispersion.mnodified metals. They
are also used by selecteld personnel working with
exverimental quantities on a laveretory secale, The
badges are read on & monthly baais., So far, they
show no exposure to significant amounts of beta.
gamma radiation,

PRt e
[}

Snear Tests -~ Smear tests are taken weekly in all

T T S R Arva e graas. S.. m..od;‘s.‘i.‘ly »a\t\ wnméom .quag.i.m ..m, ' opera.t. ng

aress, The spacimens are read for elphd count !
rzte, to serve as a check on the effectiveness of :
cleanup procedures. (For details, see paragraph L,
H. J. Gorman, Jr, to D, A, Nusshaumer, date
dugust 7, 19¢2,) Cleanup is now uirad 1L amesnr
sample counts exceed one sount/min./oms,

§g§§§g§§gg~g§gg%¥g of radiaticn levels are made
weakly 1n operating and storage areas, This
supplenents the film badge serviase.

USAEC Inspsction - Attention is drewn to the fact
aese procedures were Judgsd to be adequate
by the Division of Compliance, U.S3.A.E.C., on the

. .oocasion of =n on-site ingpaotion on November 12,
" %963 during whieh no item of noncompliance was
;. foundla .

13. {a) It ig possible that up to 2,000 pounds per year of
waste thorium may be diapesed of by burying. A
very small fraction of this could gg %ﬁu %gjgginl
sgltg, but almost all of it would be thoris dis-
porsaa in intermediates or in matal as product.

Moat of 1t will be in the form of slu or

goudora, chemically unreactive, and will de, taried
a accordance with 100FR20,30k, o .

Y

AR321396
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‘A small part of the weoite is aquesus afrluané,
. overflowling fron & settling bank, (sse Per, 3,

Supplensnt II o Lppencix A, letter from

. R, Whitoomte to 2, .. Husshaumer, dated

Ontobher &, 1963, ses also Pay, 5, H. J. Cozrman, Jr.
to D, A, Husstauner, dated Au%uat ?, 1982, and
Par, 3, H. J. Corman, Jr, ©o D, A. tusghauner,
dated August 16, 1952), Thus efflusnt ie sent teo
s%?%gggyiggwars in accortance with 10CFR20,.303 and
00 . .

R inEdvnr

L E I XY I T I BYYeu 40 s Wt eeans Tt . . 0 SYAVAMWS .
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